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CHAPTER I  
INTRODUCTION
I t  h a s  b e e n  t h e o r i z e d  by nu m e ro u s  r e s e a r c h e r s  
t h a t  l a n g u a g e  h a s  t h r e e  r a t h e r  w e l l  d e f i n e d  s t a g e s  o r  
l e v e l s  o f  d e v e l o p m e n t .  However  e a c h  l e v e l  o f  d e v e l o p m e n t  
h a s  n e b u l o u s  l i m i t s  an d  o v e r l a p s  t h e  o t h e r .  E a c h  s t a g e  
e n h a n c e s  t h e  g r o w t h  o f  s u c c e e d i n g  l e v e l s  and a p p e a r s  
p r e r e q u i s i t e  t o  n o r m a l  l a n g u a g e  d e v e l o p m e n t ,  M y k l e b u s t  
( 1 9 6 6 , p p .  2 3 0 - 2 3 1 ) d e s c r i b e s  t h e  d e v e l o p m e n t a l  s t a g e s  
a s  i n n e r  l a n g u a g e ,  r e c e p t i v e  l a n g u a g e  and e x p r e s s i v e  
l a n g u a g e .  He d e s c r i b e s  i n n e r  and r e c e p t i v e  l a n g u a g e  a s  
f o l l o w s  ;
The r e l a t i n g  o f  e x p e r i e n c e  and  symbol  i s  
t h e  b a s i s  o f  i n n e r  l a n g u a g e .  As t h i s  p r o c e s s  
d e v e l o p s  t h e  c h i l d  c a n  t h i n k  i n  w o r d s , , . ,
T h i s  p r o c e s s  o f  r e l a t i n g  t h e  w ord s  he  r e c e i v e s  
t h r o u g h  a u d i t i o n  t o  e x p e r i e n c e  i s  t h e  b a s i s  o f  
r e c e p t i v e  l a n g u a g e .
He c o n t e n d s  t h a t  r e c e p t i v e  l a n g u a g e  i s  e n h a n c e d  by i n n e r
l a n g u a g e  g r o w t h  an d  t h a t  a  " r e c i p r o c a l  f e e d - b a c k "  s y s t e m
e v o l v e s  b e t w e e n  t h e m .  The  i n c r e a s e d  g r o w t h  o f  t h e s e  two
s y s t e m s  a l l o w s  t h e  c h i l d  t o  b e g i n  " u s i n g  t h e  s p o k e n  word
t o  r e l a t e  e x p e r i e n c e  t o  o t h e r s  . . . "  and i s  c a l l e d
e x p r e s s i v e  l a n g u a g e .  As e x p r e s s i v e  l a n g u a g e  d e v e l o p s  " a
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r e c i p r o c a l i t y  an d  f e e d - b a c k  a r e  n o t e d .  As t h e  c h i l d  
s p e a k s  h e  e n h a n c e s  h i s  r e c e p t i v e  and i n n e r  l a n g u a g e . "  
V a r i o u s  a u t h o r s  u s e  somewhat  d i f f e r e n t  t e r m i n o l o g y  t o  
d e s c r i b e  s e q u e n t i a l  l a n g u a g e  d e v e l o p m e n t ,  b u t  t h e r e  
a p p e a r s  t o  be  l i t t l e  v a r i a t i o n  i n  b a s i c  m e a n i n g .
M y k l e b u s t ' s ( 1 9 6 6 ,  p .  230)  d e s c r i p t i o n  o f  t h i s  s e q u e n t i a l  
d e v e l o p m e n t  c a n  s e r v e  t o  i l l u s t r a t e  t h e  p r o c e s s .  F i r s t ,  
i n n e r  l a n g u a g e  d e v e l o p s  f r o m  b i r t h  t o  n i n e  mon ths  ; 
s e c o n d ,  r e c e p t i v e  l a n g u a g e  d e v e l o p s  f r o m  n i n e  t o  t w e l v e  
m o n t h s ;  and  t h i r d ,  e x p r e s s i v e  l a n g u a g e  d e v e l o p s  f ro m  
t w e l v e  m o n th s  t o  s e v e n  y e a r s .  B e c a u s e  e a c h  s t a g e  c o n t i n u e s  
t o  d e v e l o p  and o v e r l a p s  t h e  s u c c e e d i n g  s t a g e  t h e  t i m e  
l i m i t s  r e f e r r e d  t o  by M y k l e b u s t  a r e  a p p r o x i m a t e  and do n o t  
d e l i n e a t e  e x a c t  l i m i t s  f o r  e a c h  s t a g e  o f  d e v e l o p m e n t .  
L e n n e b e r g  ( 1 9 6 ? ,  p .  127 )  d i s c u s s e s  l a n g u a g e  a s  a  m a t u r a -  
t i o n a l  p r o c e s s  w i t h  a p p r o x i m a t e l y  t h e  same p a t t e r n  
d e s c r i b e d  by S imon ( 1 9 5 7 ,  p p .  2 3 - 3 8 ) ,  B r a i n  ( 1 9 6 5 ,  
p p .  1 9 - 2 2 ) ,  Wood ( 1 9 6 5 , p p .  1 6 - 2 1 )  and B e r r y  and  E i s e n s o n  
( 1 9 5 6 , p p .  1 8 - 2 8 ) ,  C l e a r l y ,  t h e n ,  e a r l y  l a n g u a g e  d e v e l o p ­
ment  a c c o r d i n g  t o  t h e s e  o b s e r v a t i o n s  i s  c o n s i d e r e d  t o  be  
a m a t u r a t i o n a l , s e q u e n t i a l ,  d e v e l o p m e n t a l  p r o c e s s  i n v o l v i n g  
s e n s o r y  d e v e l o p m e n t  and m a t u r a t i o n ,  e n v i r o n m e n t ,  a t t i ­
t u d e s  and l e a r n i n g  f a c t o r s .
W i t h i n  t h e  c o n c e p t  o f  n o r m a l  l a n g u a g e  d e v e l o p m e n t  
a p p r o p r i a t e  s e n s o r y  i n t e g r a t i o n  a p p e a r s  t o  p l a y  a v i t a l  
r o l e .  The a u d i t o r y ,  v i s u a l ,  k i n e s t h e t i c  and t a c t u a l
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s e n s e s  a p p e a r  t o  be  t h e  m os t  i m p o r t a n t  m o d a l i t i e s  c o n ­
c e r n e d  w i t h  n o r m a l  l a n g u a g e  d e v e l o p m e n t . R e f e r e n c e  i s  
made t o  t h e s e  s e n s e s  and  how t h e y  i n t e g r a t e  and f u n c t i o n  
by M y k l e b u s t  ( I 9 6 6 , p p .  5 0 - 5 5 ) »
A l t h o u g h  a l l  s e n s o r y  a v e n u e s  a r e  n o t  
s t i m u l a t e d  s i m u l t a n e o u s l y ,  a s p e c i f i c  s e n ­
s o r y  e x p e r i e n c e  i s  i n t e r p r e t e d  on t h e  b a s i s  
o f  wha t  h a s  b e e n  l e a r n e d  f ro m  a l l  s e n s o r y  
e x p e r i e n c e .  When a c e r t a i n  s e n s o r y  i n p u t  i s
l a c k i n g ,  h o w e v e r ,  t h e  e x p e r i e n c e  g a i n e d  f ro m
t h e  r e m a i n i n g  s e n s e s  i s  s t r u c t u r e d  d i f f e r e n t l y .
The p r o p e r  u t i l i z a t i o n  o f  t h e s e  s e n s o r y  m o d a l i t i e s  i s  
i m p o r t a n t  i n  l a n g u a g e  d e v e l o p m e n t  as  i s  q u i t e  a p p a r e n t  
when one o r  more o f  th e m  c a n n o t  o r  i s  n o t  em p lo ye d  a d e ­
q u a t e l y .  M y k l e b u s t  ( p .  50) f u r t h e r  r e p o r t s  t h a t  " l o s s  
o f  i n f o r m a t i o n  f r o m  a  g i v e n  s e n s o r y  c h a n n e l  must  r e s u l t  
i n  r e d u c e d  p e r c e p t u a l  r e c i p r o c a t i o n . "
McDonald and C h a n c e  (196^+, p .  50)  r e p o r t  t h a t  
" r e d u c t i o n  o f  t a c t u a l - k i n e s t h e t i c  s t i m u l a t i o n  w i t h o u t  
i n t e r f e r i n g  w i t h  v i s u a l  and  a u d i t o r y  f u n c t i o n s  i m p a i r  
i n t e l l e c t u a l  f u n c t i o n i n g  i n  n o r m a l  m a le  s u b j e c t s , "  To t h e  
e x t e n t  t h a t  l a n g u a g e  c a n  be  c o n s i d e r e d  an i n t e l l e c t u a l  
f u n c t i o n  i t  w o u l d  a p p e a r  t h a t  a d e q u a t e  i n t e g r a t i o n  o f  
t h o s e  s e n s e s  s u g g e s t e d  by McDonald and C h a n c e  m igh t  a l s o
p l a y  an a c t i v e  r o l e  i n  l a n g u a g e  d e v e l o p m e n t .  Oyer ( I 9 6 6 ,
p .  2 8 ) d e s c r i b e s  H u d g i n ’ s c o n c e p t  on n e r c e p t i o n  and s e n ­
s o r y  i n t e g r a t i o n  a s  f o l l o w s :
Hudgins  v ie we d  p e r c e p t i o n  as  a s y n t h e s i s  
o f  i n f o r m a t i o n  t h a t  i s  f e d  t o  t h e  or gan is m  
from s e v e r a l  s e n s o r y  a v e n u e s  s i m u l t a n e o u s l y .
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He e m p h a s i z e d  t h e  f a c t  t h a t  t h e  s e n s o r y  m o d a l i ­
t i e s  a r e  n o t  c o m p a r t m e n t a l i z e d  b u t  t h a t  one 
m o d a l i t y  may d o m i n a t e  t h e  p r o c e s s .  T h u s ,  a s  
t h e  o r g a n i s m  i s  s t i m u l a t e d ,  t h e  a p p r o p r i a t e  
s e n s o r y  p a t h w a y  i n  n e u r a l  i m p u l s e s  t o  t h e  c o r ­
t e x ,  a t  w h i c h  l e v e l  a p a t t e r n i n g  o c c u r s .  The 
p a t t e r n s  a r e  r e l a t e d  t o  p r e v i o u s  one s  and h e n c e  
a r e  d e t e r m i n e d  t o  be  s i m i l a r  o r  d i s s i m i l a r .  F o l ­
l o w i n g  d i s c r i m i n a t i o n  o f  s i m i l a r i t y  or  d i s s i m i ­
l a r i t y  and  i n t e g r a t i o n  o f  t h e  d e c i s i o n s  made,  
p e r c e p t i o n  o c c u r s .
The p r o c e s s  o f  p e r c e p t i o n  and  i n t e g r a t i o n  o f  t h e  
s e n s e s  a s  t h e y  r e l a t e  t o  l a n g u a g e  d e v e l o p m e n t  may be 
s t a t e d  a s  ( M y k l e b u s t  1 9 6 6 ,  p .  2 3 0 ) ,
T h i s  p r o c e s s  o f  r e l a t i n g  words  he r e ­
c e i v e s  t h r o u g h  a u d i t i o n  t o  e x p e r i e n c e  i s  t h e  
b a s i s  o f  r e c e p t i v e  l a n g u a g e .  . , , A f t e r  m i n i ­
mal  i n n e r  and r e c e p t i v e  l a n g u a g e  h a v e  b e e n  
e s t a b l i s h e d ,  t h e  i n f a n t  b e g i n s  t o  u s e  t h e  
s p o k e n  word e x p r e s s i v e l y .
Van R i p e r  an d  I r w i n  ( 1 9 5 8 ,  p .  1 ^ 4 )  e x p r e s s  t h e  v iew t h a t
i f  a d e q u a t e  s p e e c h  p a t t e r n s  a r e  n o t  l e a r n e d ,  t h a t  p e r s o n
h a s  n o t  " i n t e r n a l i z e d "  t h e  p r o p e r  a u d i t o r y  p a t t e r n s .
A f t e r  e x p r e s s i v e  l a n g u a g e  h a s  become an  i n t e g r a l  p a r t  o f
b e h a v i o r .  Van R i p e r  an d  I r w i n  ( 1 9 5 8 ,  p .  I l l )  s t a t e ,
I n  t h e  n o r m a l  s p e a k e r  t h e r e  e x i s t s  f o r  
e a c h  s o u n d  o r  word  a s i m i l a r  m a s t e r  p a t t e r n  
a g a i n s t  w h i c h  t h e  u t t e r a n c e  i s  m a t c h e d  and 
m e a s u r e d .  T h i s  s t a n d a r d  p a t t e r n  c a n  be  d e ­
s c r i b e d  c r u d e l y  a s  a h o m o g e n i z e d  b l e n d  o f  
a u d i t o r y ,  k i n e s t h e t i c ,  t a c t u a l ,  and  v i s a b l e  
f e a t u r e s .  The a u d i t o r y  and v i s u a l  f e e d b a c k s ,  
o n c e  s o  i m p o r t a n t  i n  l e a r n i n g  a s o u n d ,  a r e  o f  
l e s s  i m p o r t a n c e  t h a n  t h e  o t h e r  two once  t h e  
p r o n u n c i a t i o n  s k i l l s  h a v e  b e e n  m a s t e r e d .
T h e y  f u r t h e r  s t a t e  ( p .  1 1 0 ) :
Soon t h e  k i n e s t h e t i c  o r  t a c t u a l  f e e d ­
b a c k  i s  s u f f i c i e n t l y  s t a b i l i z e d  t o  s e r v e  as
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t h e  d o m i n a n t  c o n t r o l  f o r  t h e  s p e e c h ,  and t h e  
e a r  f e e d b a c k  t h o u g h  s t i l l  p r e s e n t  t a k e s  a 
s e c o n d a r y  r o l e .  . . . Once t h o r o u g h l y  m a s t e r e d ,  
t h e  movements  and  c o n t a c t s  o f  t h e  t o n g u e  a r e  
a l m o s t  s u f f i c i e n t  by t h e m s e l v e s  t o  g o v e r n  t h e  
a r t i c u l a t i o n  and t h e  p e r s o n  l e a r n s  t o  r e l y  p r i ­
m a r i l y  u p o n  them r a t h e r  t h a n  up on  t h e  e a r  t o  
i n s u r e  t h e  c o r r e c t n e s s  o f  h i s  u t t e r a n c e .
T w a d d e l l  ( 1 9 5 2 ,  p .  607 )  seems  t o  c o r r o b o r a t e  t h i s  i n f o r ­
m a t i o n .
We know t h a t  a s p e a k e r  c o n t r o l s  h i s  s p e e c h  
a c t i o n s  p r i m a r i l y  by p r o p r i o c e p t i v e ,  k i n e s t h e t i c  
f e e d b a c k  w i t h  h i s  a c o u s t i c  m o n i t o r i n g  a c t i n g  
more  as  a c a l i b r a t i o n  t h a n  a s  a d i r e c t  c o n t r o l .
We know t h a t  a h e a r e r  m a t c h e s  t h e  a c o u s t i c  s t i m u l i  
he  r e c e i v e s  a g a i n s t  h i s  own h a b i t s  o f  m u s c u l a r  
s p e e c h  a c t i o n s ,  and i d e n t i f i e s  t h e  i n c o m i n g  sound 
as  c o r r e s p o n d i n g  t o  t h i s  or  t h a t  o f  h i s  own s p e e c h  
a r t i c u l a t i o n s .  At b o t h  end s  o f  a s p e e c h  t r a n s ­
m i s s i o n  i t  i s  t h e  m u s c u l a r  a c t i v i t y ,  n o t  t h e  
a c o u s t i c  c h a r a c t e r ,  w h i c h  d o m i n a t e s  t h e  i d e n t i f i ­
c a t i o n .
From t h e s e  and  o t h e r  o b s e r v a t i o n s  by B r a i n  (196 5 ;  
p p .  1 9 - 2 0 )  and M y k l e b u s t  ( 1 9 5 7 ,  p p .  5 1 0 - 5 1 1 ) ,  i t  seems 
t h a t  many e x p e r t s  c o n s i d e r  t h a t  i n  t h e  b e g i n n i n g  t h e  a u d i ­
t o r y  s e n s e  i s  f o r e m o s t  i n  i m p o r t a n c e  w i t h  k i n e s t h e t i c ,  
p r o p r i o c e p t i v e  and t a c t u a l  s e n s e s  i n t e r a c t i n g  b u t  b e i n g  
o f  s e c o n d a r y  i m p o r t a n c e .  The u t i l i z a t i o n  o f  t h o s e  same 
m o d a l i t i e s  i s  d e s c r i b e d  by L u r i a  ( 1 9 6 6 ,  p . 1 0 2 ) .
The d e v e l o p m e n t  o f  t h e  a b i l i t y  t o  p e r c e i v e  
s p o k e n  s o u n d s  and t o  h e a r  s p e e c h  r e q u i r e s  t h e  
c l o s e s t  p a r t i c i p a t i o n  o f  t h e  a r t i c u l a t o r y  a p p a r a ­
t u s  and a s s u m e s  i t s  f i n a l  c h a r a c t e r  o n l y  i n  t h e  
p r o c e s s  o f  a c t i v e  a r t i c u l a t o r y  e x p e r i e n c e .  The 
f i r s t  y e a r s  o f  d e v e l o p m e n t  o f  s p e e c h  a r e  t a k e n  
u p  w i t h  t h i s  a c q u i s i t i o n  o f  t h e  a b i l i t y  t o  h e a r  
s p e e c h ,  w i t h  t h e  p a r t i c i p a t i o n  o f  a r t i c u l a t i o n .
T h i s  p r o c e s s  o f  a u d i t o r y - a r t i c u l a t o r y  a n a l y s i s  
i s  a t  f i r s t  m a n i f e s t  and  o v e r t  i n  c h a r a c t e r .  As 
e l e c t r o m y g r a p h i c  s t u d i e s  h a v e  shown ( S o k o l o v ,  1 9 5 9 ;
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N o v i k o v a ,  1 9 5 5 ;  e t c . ) ,  i t  r e c e d e s  i n t o  t h e  
b a c k g r o u n d  o n l y  g r a d u a l l y ,  so t h a t  when o r  
s h o r t l y  b e f o r e  t h e  c h i l d  b e g i n s  t o  a t t e n d  
s c h o o l  t h e  h e a r i n g  o f  s p e e c h  c e a s e s  t o  r e ­
q u i r e  t h e  a c t u a l  p a r t i c i p a t i o n  o f  a r t i c u l a ­
t i o n ,  H o w e v e r ,  i f  t h e  c h i l d  i s  t o l d  a word 
w i t h  a c o m p l i c a t e d  s o u n d  o r ,  s t i l l  m o r e ,  
a s k e d  t o  w r i t e  i t ,  t h e  a r t i c u l a t o r y  a p p a r a t u s  
w i l l  a g a i n  be  b r o u g h t  i n t o  v i s i b l e  u s e  t o  a i d  
i n  t h e  p e r c e p t i o n  and  r e c o g n i t i o n  o f  t h e  p r e ­
c i s e  sound  s t r u c t u r e  o f  t h e  w o r d .
I n  t h e s e  s t a t e m e n t s  L u r i a  s u g g e s t s  t h e  a u t o m a t i c i t y  o f
l a n g u a g e  a f t e r  some l e v e l  o f  m a t u r a t i o n  h a s  b e e n  r e a c h e d
and a f t e r  t h e  p r o p e r  " a u d i t o r y - a r t i c u l a t o r y "  p r o c e s s e s
h a v e  had  s u f f i c i e n t  o p p o r t u n i t y  and t i m e  t o  e s t a b l i s h
t h e  n e c e s s a r y  l a n g u a g e  p a t t e r n s .  I t  i s  f u r t h e r  s u g g e s t e d
t h a t  i f  a  p a t t e r n  i s  n o t  p r e s e n t  when new or  d i f f e r e n t
w o rd s  o r  l a n g u a g e  p a t t e r n s  a r e  p r e s e n t e d  a u d i t o r i l y  t h e
a r t i c u l a t o r y  f u n c t i o n  i s  a g a i n  i n i t i a t e d .
The s e n s o r y  i n t e r r e l a t i o n s h i p  s u g g e s t e d  by L u r i a ,  
McDonald and C h a n ce  and  o t h e r s  p r o v i d e s  t h e  b a s i s  f o r  t h i s  
r e s e a r c h .  I s  t h e  a c t u a l  p a r t i c i p a t i o n  o f  k i n e s t h e t i c  and 
t a c t u a l  f e e d b a c k  n e c e s s a r y  f o r  t h e  n o r m a l  m a i n t e n a n c e  o f  
r e c e p t i v e  l a n g u a g e ?  To d e m o n s t r a t e  t h e  r o l e  p l a y e d  by 
t h e s e  s e n s e s  r e q u i r e s  more t h a n  j u s t  s u p e r f i c i a l  o b s e r v a ­
t i o n .
S t u d i e s  h a v e  b e e n  d e v i s e d  t o  d e t e r m i n e  t h e  e f f e c t s  
o f  a d e f e c t i v e  a u d i t o r y  m o n i t o r i n g  s y s t e m  and k i n e s t h e t i c  
a n d  t a c t u a l  i n t e r f e r e n c e  on e x p r e s s i v e  l a n g u a g e  i n  a d u l t s  
(M cC ro sk e y  1 9 5 8 ,  p p .  8 4 - 9 0 ;  R i n g e l  and S t e e r  1 9 6 3 ,  
p p .  3 6 9 - 3 7 8 ; Weber I 9 6 I ,  M.S .  T h e s i s ;  G ut tm a n  1955<,
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pp.  I 6 6 - I 6 7 ) .  The pr imary  p ur po se  o f  t h e s e  s t u d i e s  was 
t o  d e t e r m i n e  t o  what e x t e n t  e x p r e s s i v e  l a n g u a g e  was  
a l t e r e d  i n  a d u l t  s u b j e c t s  by k i n e s t h e t i c  and t a c t u a l  
d e p r i v a t i o n  and by masking  t h e  a u d i t o r y  s e n s e .  A summary 
o f  t h e  above  f i n d i n g s  i n d i c a t e s  t h a t  a d u l t  e x p r e s s i v e  
l a n g u a g e  was a l t e r e d  o n l y  s l i g h t l y  i n  a r t i c u l a t i o n ,  but  
r e s p o n s e s  i n d i c a t e d  t h a t  c o m p r e h e n s io n  o f  a u d i t o r y  s t i m u l i  
was not  s i g n i f i c a n t l y  c h a n g e d .  I t  would seem t h a t  i f  
a r t i c u l a t i o n  and co m p r e h e n s i o n  were  not  s i g n i f i c a n t l y  
changed  t h e  d e p r i v a t i o n  o f  t h e  a u d i t o r y ,  k i n e s t h e t i c  and 
t a c t u a l  s e n s e s  i s  o f  l i t t l e  c o n s e q u e n c e  i n  s h o r t  term 
r o u t i n e  l a n g u a g e  m a i n t e n a n c e .  Th ese  f i n d i n g s  appear t o  
bear  out  L u r i a ' s  t h e o r y  t h a t  a f t e r  a c e r t a i n  age t h e  
t a c t u a l  and k i n e s t h e t i c  s e n s e s  ar e  no l o n g e r  n e c e s s a r y  f o r  
t h e  d i s c r i m i n a t i o n  o f  a u d i t o r y  s t i m u l i . However,  i t  may 
be argued  t h a t  no s i g n i f i c a n t  change  was n o t i c e d  b e c a u s e  
d e p r i v a t i o n  o f  t h e  t a c t u a l  and k i n e s t h e t i c  s e n s e s  was o f  
such  s h o r t  d u r a t i o n  t h a t  t h e  a d u l t  s u b j e c t s  d id  not  hav e  
t i m e  t o  r e a c t  t o  t h e  l o s s  o f  f e e d b a c k  i n f o r m a t i o n .  I t  has  
been  r e p o r t e d  by F r i c k  ( 1 9 6 4 ,  p.  203)  t h a t  no r e p o r t s  o f  
t h i s  t y p e  o f  o b s e r v a t i o n  or r e s e a r c h  have been done on 
c h i l d r e n  d u r i n g  t h e  i m p o r t a n t  y e a r s  o f  l a n g u a g e  d e v e l o p ­
ment .  W it h i n  t h e  t h e o r e t i c a l  framework o f  t h e  c i t e d  r e ­
s e a r c h  i n t e g r a t i o n  o f  t h e  t a c t u a l  and k i n e s t h e t i c  s e n s e s  
w i t h  t h e  a u d i t o r y  s e n s e  i s  n e c e s s a r y  f o r  e x p r e s s i v e  s p e e c h  
d e v e l o p m e n t  and m a i n t e n a n c e .  In  a c c o r d a n c e  w i t h  t h i s
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c o n c e p t  i t  a p p e a r s  r e a s o n a b l e  t h a t  a s i m i l a r  a c t i v i t y  
m ig h t  be i m p o r ta n t  t o  r e c e p t i v e  l a n g u a g e  d ev e l op m en t»  The 
p r e v i o u s  r e f e r e n c e  by L u r i a  s u g g e s t e d  t h a t  t h e  s e n s e s  
s t i m u l a t e d  by a r t i c u l a t o r y  a c t i v i t y  a r e  u s e d  t o  a i d  p e r ­
c e p t i o n  and r e c o g n i t i o n  o f  new or d i f f i c u l t  sounds  »
P a t t o n  ( 1 9 ^ 2 ,  p .  305)  r e p o r t s  on t h e  k i n e s t h e t i c  m o d a l i t y  
i n  t h i s  s e n s e  s t a t i n g ,  "The  k i n e s t h e t i c  s e n s e  i s  a l s o  
f u n d a m e n t a l  t o  s p e e c h  a t  a n y  s t a g e  o f  i t s  d e v e l o p m e n t  »"
I n  t h e  d e v e l o p m e n t a l  p r o c e s s  a motor ( a r t i c u l a t o r y )  
a c t i v i t y  i s  u t i l i z e d  t o  h e l p  p e r c e i v e  and d i s c r i m i n a t e  
sounds  r e c e i v e d  t h r o u g h  t h e  a u d i t o r y  chan nel»  As r e p r e ­
s e n t a t i v e  o f  r e s e a r c h  done r e l a t i n g  a r t i c u l a t o r y  a b i l i t y  
and d i s c r i m i n a t i o n ,  R e id  ( 1 9 ^ 7 ,  p p .  1 4 3 - 1 5 0 )  found i n  her  
i n v e s t i g a t i o n  o f  f u n c t i o n a l  a r t i c u l a t i o n  problems t h a t  
t h e r e  e x i s t e d  a s i g n i f i c a n t  p o s i t i v e  c o r r e l a t i o n  b e t w e e n  
a r t i c u l a t o r y  a b i l i t y  and t h e  a b i l i t y  t o  d i s c r i m i n a t e  b e ­
tween s p e e c h  s o u n d s .
At t h i s  p o i n t  i t  a p p e a r s  t h a t  e f f o r t s  toward d e t e r ­
mini ng  how s e n s e s  i n t e g r a t e  d u r i n g  i m p o r ta n t  l a n g u a g e  
dev e l op m en t  y e a r s  s h o u l d  be e v a l u a t e d  and c o n s e q u e n t l y  
have p r i o r i t y  i n  t h e  s t u d y  o f  l a n g u a g e  a c q u i s i t i o n .
T h i s  s t u d y  was d e v e l o p e d  t o  i n v e s t i g a t e  one a s p e c t  
o f  t h e  c o n c e p t  t h a t  t h e  a r t i c u l a t o r y  f e e d b a c k  sy s t em  p l a y s  
an a c t i v e  r o l e  i n  d i s c r i m i n a t i o n  o f  v e r b a l  s t i m u l a  r e ­
c e i v e d  t h r o ug h  t h e  a u d i t o r y  c h a n n e l .
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s t a t e m e n t  o f  t h e  P r o b l e m
B e c a u s e  o f  t h e  s u g g e s t e d  i n t e g r a t i o n  o f  c e r t a i n  
s e n s e s  n e c e s s a r y  t o  l a n g u a g e  d e v e l o p m e n t ,  t h i s  s t u d y  was 
d e s i g n e d  t o  d e m o n s t r a t e  t h a t  t h e  a b i l i t y  o f  c h i l d r e n  t o  
d i s c r i m i n a t e  a u d i t o r i l y  p e r c e i v e d  v e r b a l  s t i m u l i  w o u ld  be 
a f f e c t e d  d i r e c t l y  by d e p r i v a t i o n  o f  o r a l  t a c t u a l  and 
k i n e s t h e t i c  s e n s o r y  i n f o r m a t i o n .  S p e c i f i c a l l y  t h e  
h y p o t h e s i s  t o  be  t e s t e d  i s  s t a t e d  a s  f o l l o w s :  T h e r e  i s
a s i g n i f i c a n t  c h a n g e  i n  t h e  a b i l i t y  o f  young ma le  c h i l d r e n  
t o  d i s c r i m i n a t e  v e r b a l  a u d i t o r y  s t i m u l i  u n d e r  c o n d i t i o n s  
o f  o r a l  t a c t u a l  and  k i n e s t h e t i c  d e p r i v a t i o n .
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CHAPTER I I
PROCEDURE
S u b j e c t  5
The s u b j e c t s  c o n s i s t e d  o f  25 male  c h i l d r e n  c h o s e n  
on t h e  b a s i s  o f  t h e  f o l l o w i n g  c r i t e r i a :  ( 1 )  h a v i n g  m i n i ­
mum i n t e l l i g e n c e  ( 9 0  I , Qo )  as d e t e r m in e d  by t h e  Ammons 
and Ammons Quick T e s t  ( QoTo) , ^  ( 2 )  h e a r i n g  w i t h i n  normal  
l i m i t s , ( 3 )  b e i n g  between  t h e  a ge s  o f  6 . 2  and 7 . 6  y e a r s , 
(^)  b e i n g  i n  t h e  f i r s t  y e a r  o f  s c h o o l  and ( 5 )  h a v in g  been  
exposed  t o  e s s e n t i a l l y  t h e  same approach  and d e g r e e  o f  and 
d e g r e e  o f  t r a i n i n g . ^
^Although t h i s  t e s t  i s  not  an I . Q. t e s t  i n  t h e  
u s u a l  s e n s e ,  i t  i s  r e p o r t e d  t o  have s a t i s f a c t o r y  r e l i a ­
b i l i t y  and c o r r e l a t e s  h i g h l y  w i t h  t h e  S t a n f o r d - B i n e t  
v o c a b u l a r y  s c o r e s .  The t e s t i n g  p r o c e d u r e  o f  t h e  Quick  
T e s t  i s  v e r y  s i m i l a r  t o  t h e  p r o c e d u r e  employed in  t h i s  
s t u d y .  S p e c i f i c a l l y  b o th  t e s t s  u t i l i z e  a s i m p l e  p o i n t i n g  
a c t i v i t y  i n  r e s p o n s e  t o  v e r b a l  s t i m u l i . The s u b j e c t s  
seemed t o  c o n d i t i o n  r a p i d l y  f o r  t h e  t e s t  i n  t h i s  s t u d y ,  
p o s s i b l y  b e c a u s e  o f  t h e  s i m i l a r i t y  t o  t h e  Quick T e s t .  I t  
i s  o f  i n t e r e s t  t o  n o t e  t h a t  t h e  a u t h o r s  o f  t h e  Quick T e s t  
a d m i n i s t e r e d  t h e i r  t e s t  t o  t h e  f o u r  f i r s t  grade  c l a s s e s  
i n  t h e  s c h o o l  from w h i c h  t h e  s u b j e c t s  were s e l e c t e d .
^Hearing l i m i t s  were d e t e r m i n e d  by 
i n g  th r o ug h  t h e  s p e e c h  f r e q u e n c i e s  o f  500,  
Hz at  20 dB. A B e l t o n  p o r t a b l e  au d io m e te r  
ISO s t a n d a r d s  was u s e d  f o r  s c r e e n i n g .  The 
done  i n  an IAC sound t r e a t e d  room.
sweep s c r e e n -  
1000  and 2000  
c a l i b r a t e d  t o  
t e s t i n g  was
3 A l l  s u b j e c t s  were t a k e n  from t h e  same s c h o o l , 
w h i c h  a c c o r d i n g  t o  t h e  p r i n c i p a l ,  Mr. George H a l l ,  u t i l i z e d  
t h e  same approach  t o  r e a d i n g  i n  a l l  f o u r  f i r s t  g r a d e s .
10
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T e s t  Deve lopment
The i n s t r u m e n t  u s e d  t o  t e s t  t h e  h y p o t h e s i s  was a 
v e r b a l  a u d i t o r y  p i c t u r e  d i s c r i m i n a t i o n  t e s t  d e s i g n e d  
s p e c i f i c a l l y  f o r  t h i s  i n v e s t i g a t i o n .  ( S e e  Appendix A«) 
The t e s t  c o n s i s t e d  o f  30 p l a t e s  w i t h  f o u r  i n c h  b l a c k
o u t l i n e  p i c t u r e s  on w h i t e  car dbo ard  backgrounds The p i c ­
t u r e s  were  use d  t o  i l l u s t r a t e  t h e  s t i m u l i  w o r d s . Each 
s t i m u l u s  "word-pic ture* '  r e p r e s e n t e d  a m o n o s y l l a b i c  word 
s i m i l a r  i n  sound t o  t h e  t h r e e  o t h e r  " w o r d - p i c t u r e s ."
Each s t i m u l u s  " w o r d - p i c t u r e ” was c h o s e n  so  t h a t  t h e  i n ­
i t i a l  c o n s o n a n t  matched at  l e a s t  one o f  t h e  o t h e r  t h r e e  
i n i t i a l  c o n s o n a n t s  i n  t h a t  p a r t i c u l a r  s e q u e n c e  o f  words  
based  on a t  l e a s t  one o f  t h e  f o l l o w i n g  c r i t e r i a  and i n  
t h i s  o r d e r ;  ( 1 )  p l a c e  o f  a r t i c u l a t i o n ,  ( 2 )  p h o n a t i o n  
( v o i c e d - v o l e e l es s ) and ( 3 )  manner o f  a r t i c u l a t l o n o  
Another c r i t e r i o n  used  i n  t h e  s e l e c t i o n  o f  t e s t  words was  
based  on s t a t e m e n t s  by Brown ( 1 9 ^ 3 ,  p  ̂ 278)  t h a t  v o c a ­
b u l a r y  growth i n  c h i l d r e n  p r o g r e s s e s  from c o n c r e t e  n i c -  
t u r a b l e  words t o  more a b s t r a c t  and l e s s  p i c t u r a b l e  w o r d s . 
T h e r e f o r e  p i c t u r a b l e  words t h a t  were l i k e l y  t o  be part  o f  
t h e  v o c a b u l a r y  o f  t h i s  age  o f  s u b j e c t s  were u s e d . The 
t e s t  s t i m u l i  were t a p e  r e c o r d e d  and p r e s e n t e d  t o  t h e  sub­
j e c t s  a t  a p p r o x i m a t e l y  70 dB s p l c
Complex n o i s e  masking was r e c o r d e d  s i m u l t a n e o u s l y  
w i t h  each  s t i m u l u s  word at  a s i g n a l  t o  n o i s e  r a t i o  o f  1 / 1  «
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T h i s  -was done i n  an a t t e m p t  t o  i n c r e a s e  t h e  s e n s i t i v i t y  
o f  t h e  t e s t .  The r a t i o n a l e  u s e d  i n  r e d u c i n g  t h e  c e l l i n g  
s c o r e  by i n t r o d u c i n g  com plex  n o i s e  masking was t h a t  i f  t h e  
s u b j e c t s  under p l e c e b o  c o n d i t i o n  a c h i e v e d  a p p r o x i m a t e l y  
100^ c o r r e c t  r e s p o n s e s  i t  might  be t h a t  even though t h e  
i n t r o d u c t i o n  o f  a v a r i a b l e  t h a t  a f f e c t e d  t h e i r  a b i l i t y  
(on  t h i s  t a s k )  would  n o t  be s u f f i c i e n t  t o  change th e  s c o r e  
b e c a u s e  o f  t h e  i n h e r e n t  e a s e  o f  t h e  t a s k .  I t  was r e a s o n e d  
t h a t  a l t h o u g h  t h e  s u b j e c t s  a c h i e v e d  100^ under normal co n ­
d i t i o n s  t h e  t a s k  might  be e a s y  enough t o  a l l o w  them t o  
kee p  t h i s  l e v e l  o f  e f f i c i e n c y  even  when under c o n d i t i o n s  
a c t u a l l y  a f f e c t i n g  t h e i r  a b i l i t y  t o  p e r f o r m .  B e c a u s e  o f  
t h i s  c o n c e r n  masking was u s e d  t o  r e d u c e  t h e  a v e r a g e  c h i l d ’ s 
s c o r e  under normal  c o n d i t i o n s  t o  a p p r o x i m a t e l y  65^o Con­
s e q u e n t l y  i t  i s  f e l t  t h a t  i f  t h e  t e s t  c o n d i t i o n  d i d  a f f e c t  
t h e  d i s c r i m i n a t i o n  t a s k  i t  w ould  be e v i d e n t  by a change  
i n  p e r c e n t  o f  c o r r e c t  r e s p o n s e s .
I n s t r u m e n t a t i o n
A l l  s u b j e c t s  were  t e s t e d  i n  t h e  S p e e c h  and He ar ing  
C l i n i c  a t  t h e  U n i v e r s i t y  o f  Montana.  The sp e e c h  d i s c r i m i ­
n a t i o n  t e s t  was a d m i n i s t e r e d  i n  an I n d u s t r i a l  A c o u s t i c s  
C o r p o r a t i o n  Sound T r e a t e d  A u d i o m e t r i c  T e s t i n g  S u i t e  # 1 2 0 4 .  
The t a pe d  t e s t  m a t e r i a l  was p r e s e n t e d  on a V i k i n g  t a p e  
d ec k  # 8 7  a t  7y  i o P . s .  a t  a p p r o x i m a t e l y  70 dB s . p . l .  thr ough
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two s p e a k e r s  o f  an A l l i s o n  Model 22 S p e e c h  Audiometer
T e s t i n g  P r o c e d u r e
As t h e  s u b j e c t s  a r r i v e d  f o r  t h e i r  i n i t i a l  a p p o i n t ­
ments  t h e y  were a s s i g n e d  secon d a p p o i n t m e n t s  not  l e s s  
tha n  s e v e n  days  f o l l o w i n g  t h e  f i r s t .  H e a r in g  s c r e e n i n g  
was done on a r r i v a l  a t  t h e  c l i n i c  a c c o r d i n g  t o  p r e v i o u s l y  
s t a t e d  c r i t e r i a .  Ass ign ment  o f  s u b j e c t s  i n t o  two groups  
a c c o r d i n g  t o  a l i s t  o f  random numbers and s e t t i n g  up t e s t  
c o n d i t i o n s  were h a n d le d  by a s s i s t a n t s  t o  f u l f i l l  t h e  r e ­
q u ir e m e n t s  n e c e s s a r y  f o r  a d o u b l e  b l i n d  approach  t o  t h i s  
i n v e s t i g a t i o n .  A c c o r d in g  t o  t h e  random s c h e d u l e  each  sub­
j e c t  was a s s i g n e d  t o  one o f  t h e  two t e s t  c o n d i t i o n s  on the  
i n i t i a l  a p p o i n t m e n t .  The two t e s t  c o n d i t i o n s  were as  
f o l l o w s :  ( 1 )  v e r b a l  a u d i t o r y  p i c t u r e  d i s c r i m i n a t i o n  t e s t
a d m i n i s t e r e d  under t h e  c o n d i t i o n  o f  a s t a n d a r d  d e n t a l  
d o s a g e  o f  10^ x y l o c a i n e  ( L i d o c a i n e )  t o p i c a l  a n e s t h e t i c .
On t h e  second ap po in tm e nt  ea c h  s u b j e c t  r e c e i v e d  t h e  a l t e r ­
n a t e  o r a l  t r e a t m e n t  and was t e s t e d  w i t h  t h e  same d i s c r i m i ­
n a t i o n  t e s t .  At no t i m e  d u r i n g  the  i n v e s t i g a t i o n  was t h e  
e x p e r i m e n t e r  aware o f  t h e  s u b j e c t ’ s t r e a t m e n t  c o n d i t i o n .
A f t e r  t h e  s c r e e n i n g  p r o c e d u r e  each  s u b j e c t  was
^The p r e s e n t a t i o n  i n t e n s i t y  was a d j u s t e d  so  t h a t  
t h e  s i g n a l  peaked a t  a p p r o x i m a t e l y  ?0 dB s . p . l .  a t  t h e  
l e v e l  o f  t h e  s u b j e c t ' s  e a r s . The i n t e n s i t y  o f  t h e  s t i m u l i  
was measured by a sound l e v e l  meter  p l a c e d  i n  the  same 
p o s i t i o n  as  t h e  s u b j e c t  when t h e  s t i m u l i  were p r e s e n t e d .
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t a k e n  t o  t h e  U n i v e r s i t y  H e a l t h  Ce nte r  where a r h y s i c i a n  
a d m i n i s t e r e d  e i t h e r  t h e  p l e c e b o  or a n e s t h e t i c  u s i n g  a e r o ­
s o l - t y p e  c o n t a i n e r s  w i t h  s t a n d a r d  p r o c e d u r e s  and s p e c i f i e d  
d o s a g e s .  ̂ E f f o r t s  were made t o  s p r a y  t h e  p l e c e b o  or a n e s ­
t h e t i c  on t h e  a n t e r i o r  o n e - t h i r d  o f  t h e  t o n g u e .  The sub­
j e c t  was t h e n  i n s t r u c t e d  t o  c i r c u l a t e  t h e  f l u i d  i n  h i s  
mouth f o r  a p p r o x i m a t e l y  40 s e c o n d s  and t h e n  t o  e x p e c t o r a t e  
a l l  s a l i v a .  The recommended t h r e e  m i n u t e s  f o r  maximal  
a n e s t h e t i c  e f f e c t  e l a p s e d  b e f o r e  t h e  s u b j e c t  re ac h ed  t h e  
t e s t i n g  room t o  b e g i n  t h e  t e s t .  The s u b j e c t  was s e a t e d  
midway be tw e en  t h e  two s p e a k e r s  o f  t h e  a u d io  s y s t em  over  
w hich  t h e  t e s t  m a t e r i a l  was p r e s e n t e d .  The t e s t  p l a t e s  
were arr a ng e d  i n  b o o k l e t  form and were p r e s e n t e d  by t h e  
examiner  who t u r n e d  ea c h  p l a t e  a f t e r  t h e  s u b j e c t  r e s p o nd e d  
by p o i n t i n g  t o  t h e  p i c t u r e  t h a t  t h e  s u b j e c t  a t t e m p t e d  t o  
match w i t h  t h e  s t i m u l u s  word p r e s e n t e d .  Each r e s p o n s e  
was i m m e d i a t e l y  r e c o r d e d  on an answer s h e e t .  ( S e e  Appen­
d i x  A . )  P r i o r  t o  t h e  a c t u a l  t e s t  each s u b j e c t  was g i v e n  
t h r e e  sample words r e q u i r i n g  a p p r o p r i a t e  r e s p o n s e s .  The 
t e s t  b o o k l e t  was p l a c e d  a p p r o x i m a t e l y  20 i n c h e s  from t h e  
s u b j e c t  on a t a b l e  s l i g h t l y  be low e y e  l e v e l .
^ I n s t r u c t i o n s  by t h e  A s t r a  P h a r m a c e u t i c a l  Com­
pany accompanying  t h e  a n e s t h e t i c  s t a t e d  t h a t ,  "One 
m e te r e d  d o s e  o f  X y l o c a i n e  i s  recommended f o r  c h i l d r e n  
under 10  y e a r s  o f  a g e .  Maximum a n e s t h e t i z a t i o n  sh ou l d  
oc c ur  w i t h i n  2 - 3  m i n u t e s  f o l l o w i n g  t h e  recommended 
d o s a g e  o"
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E x p e r i m e n t a l  D e s i g n
The b a s i s  o f  t h i s  s t u d y  v a s  t o  d e t e r m i n e  i f  any  
d i f f e r e n c e  e x i s t e d  i n  t h e  d i s c r i m i n a t i v e  a b i l i t i e s  i n  
c h i l d r e n  u n d e r  t h e  t v o  c o n d i t i o n s  o f  p l e c e b o  and  a n e s ­
t h e t i c  t r e a t m e n t .
The s u b j e c t s  v e r e  r a n d o m l y  d i v i d e d  i n t o  t v o  g r o u p s  
on t h e  f i r s t  a p p o i n t m e n t . Eac h  s u b j e c t  v a s  g i v e n  one d r u g  
t r e a t m e n t  on t h e  f i r s t  a p p o i n t m e n t  and t h e  a l t e r n a t e  d r u g  
t r e a t m e n t  on t h e  s e c o n d  a p p o i n t m e n t ,  t h e n  t e s t e d  u n d e r  
t h e s e  c o n d i t i o n s o  The g r o u p s  v e r e  c o n t r o l l e d  f o r  o r d e r  
o f  t e s t i n g .  The a p p o i n t m e n t s  v e r e  s c h e d u l e d  a minimum o f  
s e v e n  d a y s  a p a r t  t o  m i n i m i z e  t h e  memory f a c t o r  as  t h e  
same d i s c r i m i n a t i o n  t e s t  v a s  u s e d  f o r  b o t h  a p p o i n t m e n t s , 
The d a t a  v a s  s t a t i s t i c a l l y  a n a l y z e d  u s i n g  a r e p e a t e d  2X2 
L a t i n  S q u a r e  s t a t i s t i c  f o r  a n a l y s i s  o f  v a r i a n c e .
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CHAPTER I I I  
RESULTS
The r e s u l t s  o b t a i n e d  i n  t h i s  i n v e s t i g a t i o n  w e r e  
e v a l u a t e d  by means o f  a n a l y s i s  o f  v a r i a n c e . The c o ­
e f f i c i e n t  o f  r i s k  a c c e p t e d  was «05»
The m a j o r  v a r i a b l e  o f  i n t e r e s t  was t h e  d i f f e r e n c e  
i n  d i s c r i m i n a t i o n  a b i l i t y  o f  m a le  c h i l d r e n  u n d e r  c o n ­
d i t i o n s  o f  o r a l  t o p i c a l  a n e s t h e t i c  and c o m p a r a b l e  p l e ­
c e b o .  S t a t i s t i c a l l y  no s i g n i f i c a n t  d i f f e r e n c e  e x i s t e d  
w i t h i n  s u b j e c t s  u n d e r  p l e c e b o  or  a n e s t h e t i c  c o n d i t i o n s .  
H o w e v e r ,  s i n c e  o n e - h a l f  o f  t h e  s u b j e c t s  r e c e i v e d  t h e  
a n e s t h e t i c  t r e a t m e n t  and t h e  o t h e r  h a l f  t h e  p l e c e b o  
t r e a t m e n t  on t h e  f i r s t  a p p o i n t m e n t ,  and t h e n  r e c e i v e d  
t h e  a l t e r n a t e  t r e a t m e n t  on t h e  f i n a l  a p p o i n t m e n t ,  a 
s e c o n d  v a r i a b l e ,  o r d e r ,  was a l s o  o f  i n t e r e s t .  The 
s t a t i s t i c  c h o s e n  made i t  p o s s i b l e  t o  e v a l u a t e  t h i s  
e f f e c t .  The o r d e r  e f f e c t  was n o t  s i g n i f i c a n t . The 
means  o f  e r r o r s  p r o d u c e d  i n  e a c h  c o n d i t i o n  on t h e  f i r s t  
and s e c o n d  a p p o i n t m e n t s  a r e  p r e s e n t e d  i n  T a b l e  1 ,  and  a 
summary o f  t h e  r e s u l t s  o f  t h e  a n a l y s i s  i s  p r e s e n t e d  i n  
T a b l e  2 .
16
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TABLE 1 
MEANS OF ERRORS
P l e c e b o A n e s t h e t i c T o t a l
O r d e r  I 1 0 . 0 2 7 9 . 7 9 . 8 6 3
O rd e r  I I 1 1 . 0 4 ^ 8 . 6 3 9 . 8 3 7
T o t a l 1 0 . 5 3 6 9 . 1 6 5 9 . 8 5 0
TABLE 2 
SUMMARY OF ANALYSIS
d f
Mean
S q u a r e F P
O rd e r  I - I I 1 1 . 8 4 NS
C o n d i t i o n s  A-P 1 3 » 84 1 . 7 0 NS
S u b j e c t s  ( B e t w e e n ) 9 2 2 . 2 4
E r r o r  ( W i t h i n ) 32 2 . 2 6
T o t a l 43
-- --------------
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CHAPTER IV 
DISCUSSION
An a t t e m p t  -was made i n  t h i s  i n v e s t i g a t i o n  t o  
d e t e r m i n e  how o r a l  t a c t u a l  and k i n e s t h e t i c  d e p r i v a t i o n  
m i g h t  a f f e c t  t h e  a b i l i t y  o f  youn g  m a le  c h i l d r e n  t o  d i s ­
c r i m i n a t e  v e r b a l  s t i m u l i  p r e s e n t e d  a u d i t o r i l y  u n d e r  c e r ­
t a i n  t e s t  c o n d i t i o n s .  The r e s u l t s  f a i l e d  t o  d e m o n s t r a t e  
a ny  s i g n i f i c a n t  d i f f e r e n c e  i n  t h e  a b i l i t y  t o  d i s c r i m i n a t e  
v e r b a l  s t i m u l i  d u r i n g  o r a l  t a c t u a l  and k i n e s t h e t i c  d e p r i ­
v a t i o n ,
L u r i a * s  d e s c r i p t i o n  and e x p l a n a t i o n  o f  f e e d b a c k  
and i n t e g r a t i o n  o f  c e r t a i n  s e n s e s  i n  l a n g u a g e  d e v e l o p ­
ment  i s  a c o n c e p t  t h a t  a p p e a r s  r e a s o n a b l e  when v ie we d  i n  
t h e  l i g h t  o f  s t a t e m e n t s  made by T w a d d e l l ^  P a t t o n  and 
o t h e r s ,  L u r i a  e x p l a i n s  t h a t  t h e  f i r s t  y e a r s  o f  a c h i l d ’ s 
l i f e  a r e  t a k e n  up  w i t h  t h e  a c q u i s i t i o n  o f  t h e  a b i l i t y  t o  
h e a r  and p e r c e i v e  s p e e c h .  He f u r t h e r  s t a t e s  t h a t  t h i s  
a b i l i t y  i s  d e v e l o p e d  by t h e  « c l o s e s t  p a r t i c i p a t i o n
o f  a r t i c u l a t o r y  m e ch an is m "  w h i c h  r e c e d e s  i n t o  t h e  b a c k ­
g r o u n d  a t  some t i m e  when i t  i s  no l o n g e r  n e e d e d  e x c e p t  
f o r  s p e c i f i c  i n s t a n c e s  o f  d i f f e r e n t  o r  c o m p l i c a t e d  s o u n d s ,  
T h i s  c o n c e p t  a p p e a r s  i n c o n s i s t e n t  t o  t h i s  w r i t e r  i n  t h a t  
a r t i c u l a t i o n  d o e s  n o t  seem t o  p l a y  s u c h  an i m p o r t a n t
18
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r o l e  i n  e a r l y  r e c e p t i v e  l a n g u a g e  d e v e l o p m e n t  a s  e v i d e n c e d  
by t h e  o b s e r v a t i o n  t h a t  c h i l d r e n  d e v e l o p  an  a b i l i t y  t o  
p e r c e i v e  and  d i s c r i m i n a t e  s p e e c h  s o u n d s  b e f o r e  t h e y  
d e v e l o p  t h e  a b i l i t y  t o  a d e q u a t e l y  a r t i c u l a t e  s n e e c h .  I f  
r e c e p t i v e  l a n g u a g e  c a n  be c o n s i d e r e d  a p a r t  o f  and a o r e -  
r e q u i s i t e  t o  e x p r e s s i v e  l a n g u a g e  as  r e p o r t e d  by M y k l e b u s t ,  
P a t t o n ' s  s t a t e m e n t  t h a t  t h e  " k i n e s t h e t i c  s e n s e  i s  a l s o  
f u n d a m e n t a l  t o  s p e e c h  a t  any  s t a g e  o f  i t s  d e v e l o p m e n t "  
may be q u e s t i o n e d ,  T w a d d e l l  i n d i c a t e s  t h a t  he b e l i e v e s  
i t  i s  m u s c u l a r  s p e e c h  a c t i v i t y  m e d i a t e d  by t h e  a u d i t o r y  
s i g n a l  t h a t  i s  t h e  d o m i n a t e  m o d a l i t y  i n  d e t e r m i n i n g  t h e  
i d e n t i f i c a t i o n  o f  i n c o m i n g  a u d i t o r y  v e r b a l  s t i m u l i .  When 
t h e s e  t h e o r e t i c a l  c o n c e p t s  a r e  v iewed  i n  t e r m s  o f  l a n g u a g e  
d e v e l o p m e n t ,  i t  would  seem t h a t  t h e  k i n e s t h e t i c  and t a c ­
t u a l  s e n s e s  s h o u l d  be  a c t i v e l y  i n t e g r a t e d  i n  t h a t  p r o c e s s ,  
A r e a s o n a b l e  q u e s t i o n  g e n e r a t e d  by t h e s e  and o t h e r  w r i t e r s  
i s  t h a t  i f  t h o s e  s e n s e s  t h a t  g i v e  t h e  t y p e  o f  n o n a u d i t  o r y 
f e e d b a c k  d i s c u s s e d  abo ve  w e r e  d i s r u p t e d  t h e n  t h e  a b i l i t y  
t o  p e r c e i v e  a u d i t o r y  v e r b a l  s t i m u l i  s h o u l d  h e  a f f e c t e d .  
T h e r e f o r e ,  i t  seems f e a s i b l e  t h a t  i f  t h e  p e r c e p t i o n  o f  
a u d i t o r y  v e r b a l  s t i m u l i  i s  i n  some way n o t  a d e q u a t e  i t  
i s  c o n c e i v a b l e  t h a t  d i s c r i m i n a t i o n  o f  t h a t  s t i m r l i  a l s o  
m i g h t  b e  a f f e c t e d .  U nde r  t h e s e  c o n d i t i o n s  t h e  s u b j e c t s  
o f  t h i s  e x p e r i m e n t  w e r e  t e s t e d  f o r  d i s c r i m i n a t i o n  a b i l i t y  
by u s e  o f  a v e r b a l  a u d i t o r y  p i c t u r e  d i s c r i m i n a t i o n  t e s t  
d e s i g n e d  s p e c i f i c a l l y  f o r  t h i s  p u r p o s e .  I t  c o u l d  n o t  be
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shown w i t h i n  t h e  r e s t r i c t i o n s  o f  t h i s  i n v e s t i g a t i o n  t h a t  
i n t e g r a t i o n  and f e e d b a c k  by t h e  t a c t u a l  and k i n e s t h e t i c  
s e n s e s  was as  i m p o r t a n t  t o  p e r c e p t i o n  and d i s c r i m i n a t i o n  
as  c o n c e p t u a l i z e d  by P a t t o n ,  T w ad de l l  and L u r i a .
I t  i s  of  i n t e r e s t  t o  n o t e  t h a t  r e c e p t i v e  l a n g u a g e  
d oe s  d e v e l o p  even t h o u g h  t h e  s u g g e s t e d  m o d a l i t i e s  a r e  no t  
a l w a y s  n o r m a l l y  i n t e g r a t e d  as  d e s c r i b e d  i n  L u r i a * s  con­
c e p t  o f  an a u d i t o r y - a r t i c u l a t o r y  p r o c e s s .  T h i s  can o f t e n  
be o b s e r v e d  w i t h  r e s p e c t  t o  i n d i v i d u a l s  w i t h  c e r e b r a l  
p a l s y ,  c l e f t  p a l a t e  and o t h e r  d i s o r d e r s , who a p p e a r  t o  
have  r e l a t i v e l y  normal  r e c e p t i v e  l a n g u a g e  bu t  b e c a u s e  o f  
d e c r e a s e d  motor  a b i l i t y  do no t  d e v e l o p  normal  e x p r e s s i v e  
l a n g u a g e .  My kl eb us t  ( 1 9 6 6 ,  pp .  50-55)  d e s c r i b e s  a h i e r ­
a r c h y  o f  s e n s e  o r g a n i z a t i o n  and t h e  ways i n  which t h o s e  
m o d a l i t i e s  i n t e g r a t e  d i f f e r e n t l y  when c e r t a i n  s e n s e s  a r e  
d e p r i v e d .  I t  a p p e a r s  i n  c o n d i t i o n s  o f  l o n g  s t a n d i n g  s e n ­
s o r y  d e p r i v a t i o n  t h a t  t h e  o t h e r  m o d a l i t i e s  a r e  a b l e  t o  
c om pen sa te  by t a k i n g  over  p a r t  o r  a l l  o f  t h e  r e s p o n s i b i l i ­
t i e s  o f  t h e  d e p r i v e d  s e n s e .  T h i s  c o u l d  c o n c e i v a b l y  be 
t h e  method by which  l a n g u a g e  i s  l e a r n e d  un der  c o n d i t i o n s  
o f  abnormal  o r  i r r e g u l a r  motor  and s e n s o r y  f e e d b a c k .
When t h e s e  c o n c e p t s  a r e  v iewed i n  t e rms  o f  ev e ry d a y  o b s e r ­
v a t i o n  of  c h i l d r e n  i n  a c l i n i c a l  s i t u a t i o n ,  i t  seems t h a t  
t h o s e  w i t h  a d e f e c t i v e  or  c o m p l e t e l y  d e p r i v e d  a u d i t o r y  
s e n s o r y  m o d a l i t y  have  much g r e a t e r  d i f f i c u l t y  p e r c e i v i n g
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and d i s c r i m i n a t i n g  s p e e c h  t h a n  t h o s e  w i t h  d i s r u p t e d  or 
d e p r i v e d  a r t i c u l a t o r y  a b i l i t y .
D e s p i t e  t h e  w e a k n e s s e s  i n h e r e n t  i n  t h e  p r e s e n t  
s t u d y ,  i f  t h e  t a c t u a l  and k i n e s t h e t i c  s e n s e s  were as 
i m p o r t a n t  t o  l a n g u a g e  m a i n t e n a n c e  as  i m p l i e d  by t h e  l i s t e d  
a u t h o r s  i t  seems r e a s o n a b l e  t o  e x p e c t  t h a t  t h e  change i n  
d i s c r i m i n a t i o n  a b i l i t y  would have  been d e m o n s t r a b l e  un der  
t h e  c o n d i t i o n s  o f  t h i s  e x p e r i m e n t .  Yet  t h e  s u b j e c t s  r e ­
c e i v e d  and c a r r i e d  out  commands and d i r e c t i o n s  e q u a l l y  
w e l l  u n d e r  b o t h  c o n d i t i o n s  o f  t h e  t e s t ,  i , e ,  (1)  k i n e s ­
t h e t i c  and t a c t u a l  s e n s o r y  d e p r i v a t i o n  and (2)  no d e p r i ­
v a t i o n  o f  s e n s o r y  m o d a l i t i e s .  Because  o f  t h i s  i n v e s t i g a ­
t i o n  and o t h e r  s t u d i e s  by Gut tman,  McCroskey and R i n g e l  
and S t e e r ,  i t  a p p e a r s  t o  t h i s  e x p e r i m e n t e r  t h a t  t h e r e  a r e  
a t  l e a s t  two p o s s i b l e  e x p l a n a t i o n s  f o r  l a c k  o f  d i f f e r e n c e  
i n  t h e  r e c e p t i v e  p e r f o rm a n c e  o f  s u b j e c t s .  F i r s t , as  has  
been  s u g g e s t e d ,  t h e  k i n e s t h e t i c  and t a c t u a l  m o d a l i t i e s  do 
n o t  have a s p e c i f i c  a p p l i c a t i o n  i n  l a n g u a g e  m a i n t e n a n c e  
bu t  may a s s i s t  t h e  a u d i t o r y  s e n s e  i n  l a n g u a g e  m a i n t e n a n c e  
i f  t h a t  m o d a l i t y  i s  d e p r i v e d .  S e co nd ,  t h e r e  rem ains  t h e  
p o s s i b i l i t y  t h a t  t h e  d e s i g n  and i n s t r u m e n t a t i o n  of  t h i s  
e x p e r i m e n t  were  n o t  s u f f i c i e n t l y  s e n s i t i v e  t o  d e m o n s t r a t e  
a d i f f e r e n c e .
However ,  i t  sh o u ld  be n o t e d  t h a t  f rom t h e  b road  
t h e o r e t i c a l  f ramework o f  l a n g u a g e  deve lopmen t  and
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m a i n t e n a n c e  d i s c u s s e d  i n  C h a p t e r  I  o n ly  a s m a l l  p a r t  p e r ­
t a i n i n g  t o  s h o r t  t e rm  m a i n t e n a n c e  was p r o j e c t e d  i n  t h e  
h y p o t h e s i s  o f  t h i s  e x p e r i m e n t .  R e c o g n i z i n g  t h a t  l a n g u a g e  
i s  a most  complex  b e h a v i o r  i n v o l v i n g  n e u r o l o g i c a l  p a t t e r n ­
i n g  and sy s t em s  no t  y e t  f u l l y  u n d e r s t o o d ,  i t  a p p e a r s  a t  
t h i s  s t a g e  t h a t  t o  c o m p l e t e l y  i s o l a t e  o n l y  one f a c e t  and 
t o  e l i m i n a t e  a l l  i n t e r v e n i n g  f a c t o r s  i s  d i f f i c u l t  a t  b e s t .  
T h i s  e x p e r i m e n t  a t t e m p t e d  t o  d e t e r m i n e  how d i s r u p t i o n  o f  
t h e  t a c t i l e  and k i n e s t h e t i c  s e n s e s  migh t  a f f e c t  l a n g u a g e  
m a i n t e n a n c e  over  a s h o r t  p e r i o d  of  t i m e  and i t  was c o n ­
c l u d e d  t h a t  d i s r u p t i o n  o f  t h e s e  s e n s e s  had no m e a s u r a b l e  
e f f e c t .
Anot her  t h e o r e t i c a l  c o n c e p t  l e f t  t o  p o s s i b l e  
f u t u r e  r e s e a r c h  i s ,  What i s  t h e  r e l a t i o n s h i p ,  i f  any ,  be­
tween m a i n t e n a n c e  and dev e lop me nt  o f  l a n g u a g e ?  I t  i s  t h e  
o p i n i o n  of  t h i s  i n v e s t i g a t o r  t h a t  c e r t a i n  a s p e c t s  of  l a n ­
guage can be s t u d i e d  u s i n g  a m e c h a n i c a l  a p p r o a c h  s i m i l a r  
t o  t h a t  u se d  h e r e .
L i m i t a t i o n s  o f  t h i s  e x p e r i m e n t  and s u g g e s t i o n s  
d e r i v e d  from e v a l u a t i n g  t h e  p r o c e d u r e  t h a t  a r e  deemed 
most  i m p o r t a n t  by t h i s  a u t h o r  a r e  l i s t e d  as f o l l o w s ;
1 .  T e s t  r e s u l t s  s h o u l d  be compared u s i n g  s u b j e c t s  
a t  d i f f e r e n t  age l e v e l s .
2 .  S u b j e c t s  w i t h  o t h e r  a p p r o a c h e s  t o  r e a d i n g  
t r a i n i n g  sh o u ld  be t e s t e d  f o r  d i s c r i m i n a t i o n .
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3 .  The d r u g  t r e a t m e n t  s h o u l d  be s t u d i e d  t o
d e t e r m i n e  e f f e c t i v e  a n e s t h e t i z a t i o n  f o r  deep  
as  -well a s  t o p i c a l  s t r u c t u r e s  t o  e l i m i n a t e  
mo tor  and s e n s o r y  f e e d b a c k ,  
ho A t e s t  d e s i g n e d  t o  t e s t  d i s c r i m i n a t i o n  on a 
s c a l e  o f  i n c r e a s i n g  d i f f i c u l t y  c ou l d  be u s e ­
f u l .
D e s p i t e  t h e  f a c t  t h a t  any o f  t h e s e  s u g g e s t e d  l i m i t a t i o n s  
p o s s i b l y  l e s s e n e d  t h e  s e n s i t i v i t y  o f  t h e  s t u d y ,  i t  i s  
f e l t  t h a t  t h e  s t u d y  r e t a i n e d  s u f f i c i e n t  s t r e n g t h  t o  i n d i ­
c a t e  t h a t  t h e  t a c t u a l  and k i n e s t h e t i c  s e n s e s  do n o t  u l a y  
t h e  dominan t  r o l e  i n  e a r l y  l a n g u a g e  m a i n t e n a n c e  as  p u r ­
p o r t e d  by t h e  c i t e d  w r i t e r s ,
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CHAPTER V 
SUMMARY AND CONCLUSION
Numerous r e s e a r c h e r s  have  i n d i c a t e d  t h a t  t h e  
a r t i c u l a t o r y  s e n s o r y - m o t o r  f e e d b a c k  p l a y s  a v i t a l  r o l e  
i n  t h e  dev e lop me nt  o f  l a n g u a g e  i n  t e rms  o f  p r o p e r  i n t e ­
g r a t i o n  w i t h  t h e  a u d i t o r y  s e n s e .  I t  has  been s u g g e s t e d  
t h a t  o r a l  t a c t u a l  and k i n e s t h e t i c  s e n s o r y  and motor  f e e d ­
back  must  be p r e s e n t  i n  o r d e r  t o  c o r r e c t l y  p e r c e i v e  and 
m a i n t a i n  normal  s p e e c h .  Out o f  t h i s  t h e o r e t i c a l  f r a m e ­
work a r o s e  t h e  h y p o t h e s i s  t h a t  d i s c r i m i n a t i o n  o f  a u d i t o r y  
v e r b a l  s t i m u l i  would be a f f e c t e d  i n  c h i l d r e n  i f  t h e y  were 
d e p r i v e d  o f  o r a l  t a c t u a l  and k i n e s t h e t i c  f e e d b a c k .
The s u b j e c t s  s e l e c t e d  f o r  t h i s  s t u d y  c o n s i s t e d  of  
male  c h i l d r e n  be tween  t h e  age s  o f  6 . 2  and 7 . 6  y e a r s .
They were r an dom ly  a s s i g n e d  i n t o  two g r o u p s .  Each g roup 
was t e s t e d  u t i l i z i n g  a d i s c r i m i n a t i o n  t e s t  un d er  two t e s t  
c o n d i t i o n s .  The two c o n d i t i o n s  were (1)  an o r a l  t o p i c a l  
a n e s t h e t i c  and (2 )  a c o m p a r a b l e  o r a l  p l e c e b o .  (To i n s u r e  
an o b j e c t i v e  a t t i t u d e  d u r i n g  s u b j e c t  t e s t i n g ,  a d o u b l e  
b l i n d  e x p e r i m e n t a l  a p p r o a c h  was u s e d . )
The d a t a  was a n a l y z e d  s t a t i s t i c a l l y  u s i n g  an 
a n a l y s i s  o f  v a r i a n c e .  T h e r e  was no d i f f e r e n c e  shown i n  
t h e  d i s c r i m i n a t i o n  a b i l i t i e s  o f  t h e  s u b j e c t s  u n d e r  p l e c e b o
2^
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o r  c o n d i t i o n s  o f  s e n s o r y  d e p r i v a t i o n »
On t h e  b a s i s  o f  t h e  r e s u l t s  o f  t h i s  i n v e s t i g a t i o n  
and c l i n i c a l  o b s e r v a t i o n ,  and p e r s o n a l  d i s c u s s i o n  w i t h  
c o n s i d e r e d  e x p e r t s  i n  t h e  f i e l d ,  i t  i s  f e l t  t h a t  c o n t r a r y  
t o  t h e  l i t e r a t u r e  c i t e d  i n  t h i s  s t u d y  t h e  a u d i t o r y  s e n s e  
p l a y s  t h e  p r o m in e n t  r o l e  i n  e a r l y  l a n g u a g e  dev e lopment  and 
m a i n t e n a n c e  and p r o b a b l y  r e m a i n s  t h e  dominant  l a n g u a g e  
m o n i t o r i n g  s e n s e  t h r o u g h  l i f e .  The t a c t i l e  and k i n e s t h e t i c  
s e n s e  may w e l l  su pp le m en t  t h e  a u d i t o r y  s e n s e  when t h a t  
s e n s e  i s  d e p r i v e d .
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APPENDIX A 
TEST INSTRUCTIONS
You v i i l l  s e e  i n  f r o n t  o f  you some p i c t u r e s  on 
c a r d s o  T h er e  a r e  f o u r  p i c t u r e s  on each  c a r d .  You w i l l  
be  asked  t o  p o i n t  t o  o n l y  one p i c t u r e  i n  each  g ro u p .
Each word w i l l  be h a r d  t o  u n d e r s t a n d  b e c a u s e  o f  n o i s e ,  
so  l i s t e n  c a r e f u l l y .  B e f o r e  each  word you w i l l  h e a r  t h e  
p h r a s e  " p o i n t  t o  t h e , "  I f  you a r e  n o t  s u r e  o f  t h e  word,  
g u e s s  a t  t h e  word anyway.  For  example ,  " p o i n t  t o  t h e  
h e a d . "  Then you p o i n t  t o  t h e  p i c t u r e  o f  t h e  hea d .  L e t ' s  
t r y  a n o t h e r  one w i t h  t h e  n o i s e .  " P o i n t  t o  t h e  c a r . "  
" P o i n t  t o  t h e  g i r l . "  Good, Now we a r e  r e a d y  t o  b e g i n .
TEST
(Time i n t e r v a l , 6 - 8  se con ds  between s t i m u l i  ■w or ds )
1 . P o i n t t o t h e Pan . 1 6 . P o i n t t o t h e K e y s .
2. Poi n t t o t h e T o e s . 17. P o i n t t o t h e Leak.
P o i n t t o t h e R a k e , 1 8 . P o i n t t o t h e Wing.
4 . P o i n t t o t h e B e e t . 19 . P o i n t t  o t h e Comb.
5o P o i n t t o t h e M a t . 20. P o i n t t o t h e L a n e .
6 . P o i n t t o t h e Box. 21. P o i n t t o t h e Lamn.
7. P o i n t t o t h e K i c k . 22. P o i n t t  0 t h e S t o r e .
8 . P o i n t t o t h e F l y . 23. P o i n t t  0 t h e F i r e .
9 . P o i n t t o t h e Come. 24. P o i n t t  0 t h e Coke o
1 0 . P o i n t t o t h e N a i l . 25. P o i n t t  0 t h e Kni g h t
1 1 . P o i n t t  0 t h e H a i r . 2 6 . P o i n t t  0 t h e D o t .
12 . P o i n t t  0 t h e G oos e , 27 . P o i n t t o t h e Gun.
18. P o i n t t  0 t h e Dog. 2 8 . P o i n t t  0 t h e Bowl .
14 . P o i n t t o t h e B o a r d . 29. P o i n t t o t h e S i l l .
15. P o i n t t o t h e G o a t . 30 . P o i n t t o t h e Lamb.
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S c o r i n g  S h e e t — C o r r e c t  R e s p o n s e s  
i n  C a p i t a l  L e t t e r s
PAN man can f a n
TOES h o s e c l o t h e s n o s e
cake RAKE s na ke l a k e
meat BEET f e e t s e a t
h a t b a t r a t MAT
BOX f o x so c ks b l o c k s
l i c k p i c k KICK s t i c k
p i e eye PLY t i e
bone phone s t o n e CONE
s n a i l s a i l NAIL p a i l
c h a i r s t a i r HAIR bea r
moose s p r u c e j u i c e GOOSE
hog DOG l o g f r o g
poured cor d BOARD sword
c o a t GOAT n o t e bo a t
kne es peas KEYS bees
beak LEAK peak c r e e k
k i n g swing r i n g WING
COMB foam home dome
LANE cane t r a i n r a i n
s tamp LAMP camp t ramp
pour STORE f l o o r door
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S c o r i n g  S h e e t  ( G o n t ' d , )
t i r e FIRE l y r e w i r e
COKE smoke oak c l o a k
KNIGHT f i g h t l i g h t k i t e
k n o t DOT s p o t po t
GUN bun sun r u n
p o l e BOWL c o a l mole
b i l l p i l l SILL h i l l
clam LAMB ham jam
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a p p e n d i x  b
RAW DATA--NUMBER OF ERRORS ON FIRST 
AND SECOND APPOINTMENTS
^ P l e c e b o
I II
9 7
9 * 7
7 *  8
7 * 9
6 ,  7
12 *12
12 12
13 *11
12 12
9 *10
8 ^ 9
11 * 7
10 10
13 *11
10 *  7
9
11 *  8
13 20
8 *  7
8 *10
Ih 8
9 *11
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